The genome is in a major state of flux after fertilization, as the zygotic genome is activated. Very little is known about the factors involved in this key transition, particularly in mammals. Two new studies in mice showcase a role for KDM1A, a histone-modifying enzyme.
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KDM1A (also known as LSD1) helps control whether genes are active or inactive through histone demethylation. Methylation of histone H3 lysine 4 (H3K4 methylation) is generally associated with transcriptionally-active chromatin, while methylation of histone H3 lysine 9 (H3K9 methylation) is usually linked to repressive chromatin. KDM1A (also known as LSD1) catalyzes H3K4me1 and 2 demethylation and transcriptional repression, and it also demethylates H3K9me2 to activate transcription.
In the new studies, Katia Ancelin et al. [1] and Jadiel Wasson et al. [2] deplete the maternal stores of this enzyme using genetic methods and a pharmacological inhibitor. Depletion of KDM1A resulted in arrest of embryos at the two-cell stage, a phenotype consistent with a failure to undergo the maternal-to-zygotic transition. The embryo also had major alterations in the methylation patterns of H3K9 and H3K4 and major alterations in gene expression patterns-suggesting a defect in the maternal-to-zygotic transition. For instance, twocell embryos retained the expression of many oocyte genes and failed to express many zygotically-activated embryonic genes. In addition, many RNAs, both maternal and zygotic, were expressed at higher than wild-type levels.
The researchers also observed additional curious phenotypes. For instance, Ancelin et al. found that LINE-1 retrotranspons were not properly silenced [1] . And Wasson et al. found behavioral defects and other phenotypes in surviving animals when maternal expression of KDM1A was only partially knocked out; they also observed that DNA methylation and expression were altered at imprinted genes in perinatal lethal pups [2] .
Together, the studies show that KDM1A plays a role in establishing the correct epigenetic landscape of the zygote upon fertilization.
